ridgewoodenvironmental

December 7, 2015

Mr. Ray Pilapil

Manager, Permit Section

Illinois Environmental Protection Agency
Division of Air Poilution Control

1021 N. Grand Avenue East

Springfield, Illinois 62702

Re: Lifetime Operating Permit Request
General Iron Industries, Inc.
Chicago, Illinois
ID No. 031600BTB

Dear Mr. Pilapil:

On behalf of General Iron Industries, Inc. (General Iron), please allow the following
correspondence and enclosed documents to serve as General Iron’s formal request for a
Lifetime Operating Permit. Please note that General Iron submitted a FESOP application in
July 2005 and since that time the facility has been operating under a Lifetime Operating
Permit. However, since submittal of the FESOP application, additional emission information
has become available which demonstrates that General Iron is eligible to continue operating
under a Lifetime Operating Permit based on the facility’s potential-to-emit (PTE) for PM-
10. Enclosed is an overview, emission test data, calculations and manufacturer
documentation demonstrating that the PTE at the facility is less than major source thresholds.

Thank you for your courtesies and cooperation with this filing. Should you have any
questions or require any additional information, please feel fre¢ to contact me at 847-508-
9170.

Respectfully submitted,

Ridgewood Epviropmental

allas

Enclosures

defivery: p.o. box 802 Highland Park Illinois 60035 phone: 847.508.9170 email: mwenv@aol.com
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General Iron Industries, Inc.
Chicago, Iilinois

OVERVIEW

General Iron Industries, Inc. (General Iron) requests that a Lifetime Operating Permit be issued for its
Chicago, IL facility. The enclosed documentation addresses potential emissions of PM-10 from the entire
facility including the metal shredder, z-box metal separator, shredder byproduct/wire processing equipment,
storage piles and vehicle traffic along with emissions from numerous conveyors and transfer points. An

Emissions Summary of potential PM-10 calculations is included in Exhibit A,

Potential PM-10 emissions from the metal shredder were calculated based on particulate matter (PM)
emissions testing performed at the shredder outlet prior to the cyclone and filter system for the shredder
along with particle size analysis performed on the filterable particulate collected during emission testing.
The average PM emission rate during testing was 13.44 pounds per hour while the shredder operated at an
average process rate of 314 tons per hour. In order to obtain a PM-10 emission rate, particle size analysis
was performed on the filterable PM collected during emission testing to determine the percentage of
filterable PM less than 10 microns in size. The weight of filterable PM-10 was then combined with the
condensable PM to obtain a PM-10 emission rate from the shredder. Results of the shredder emission

testing and particle size analysis are included in Appendix A.

Potential PM-10 emissions from the shredder byproduct/wire processing equipment were calculated based
on available emission test data and AP-42 emission factors utilized for similar processes. As referenced
during discussions with Illinois EPA permit engineers, the subject material separation system is utilized to
process a portion of nonferrous byproduct material which includes small pieces of insulated copper wire.
The system includes a primary mill/shredder which reduces the size of the feedstock material thereby
allowing nonferrous metal to be more easily separated from nonmetallic material. Also included as part of
the system are a smaller secondary mill and numerous small conveyors, screens, magnets and density tables
which all serve to assist in further separating metallic and nonmetallic materials thereby creating a more
marketable finished product. The PM-10 emission rate from the metal shredder was utilized to calculate
the PTE for the two (2) mills. AP-42 emission factors for Crushed Stone Processing were utilized to
calculate potential PM-10 emissions from screening and transfer points. And a negligible emission rate
was assigned to each of eight (8) separation devices including five (5) density tables, two (2) zigzags and
one (1) process cyclone since air is the sole means of separation at each unit and all units are fully enclosed.
Emission calculations for the equipment included within this system are included in Appendix B.

Manufacturer documentation for the mills and density tables are included in Appendix C.

Potential emissions from the z-box metal separator were calculated based on the emission factor contained
in Table D-11.A of the ISRI Title V Applicability Workbook for a Z-box Separator with Cyclone & Bleed-
Off. Potential emissions from facility traffic areas, storage piles, miscellaneous conveyor transfer points

were calculated based on AP-42 emission factors.

Lifetime Operating Permit Request
December 2015
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General Iron Industries, Inc.
Chicago, Illinois

Based on anticipated system emissions, the process is not subject to regulatory requirements under New
Source Review (NSR)/Prevention of Significant Deterioration (PSD) regulations, potential National
Emissions Standards for Hazardous Air Pollutants (NESHAP)/Maximum Achievable Control Technology
(MACT) standards, and/or Section 112(g) of the Clean Air Act (CAA). Additionally, the facility is not
subject to the requirements of the Clean Air Act Permit Program (CAAPP) and/or the Emissions Reduction
Market System (ERMS) Program. The proposed system also will operate in compliance with the State of
[llinois regulatory requirements.

General Iron formally requests to review the draft Lifetime Operating Permit prepared by the Agency based

on information provided herein and in the attached.

Lifetime Operating Permit Request
December 2015
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General Iron Industries, Inc. Privileged & Confidential Lifetime Operating Permit
Chicago, lllinois Attorney-Client Work Product Reguest

EXHIBIT A

EMISSIONS SUMMARY
PM-10 Emissions
Potential PM,, emissions were calculated for the referenced facility using actual emission test data along
with published and historical emission factors considered to be the most applicable to operations at the
facility.
1. Metal shredder
Potential PM), emissions from the metal shredder were calculated based on Particulate Matter (PM)
emission testing performed at the inlet to the cyclone and filter system associated with the shredder along
with particle size analysis performed on the filterable PM collected during emission testing.
1 unit x 7.50 1bs PMo/hour x 8,760 hrs/yr x 1 ton/2000 Ibs = 32.85 tons/yr

2, Material Separation System

Potential PM;o emissions from the material separation system were calculated based on published AP-42
emission factors and assuming all PM is PMj,.

4.09 tons/yr (see Appendix B)
3. Shredder z-box
Potential PM,o emissions from the shredder z-box metal separator were calculated based on emission
factors presented in the Title V Applicability Workbook prepared for the Institute of Scrap Recycling

Industries.

Emissions were calculated based on the maximum process rate through the z-box, using the emission
factor listed in Table D-11.A of the Title V Applicability Workbook and assuming all PM is PMj.

300 tons/hr x 8,760 hrs/yr x 0.00571 lbs PMe/ton x 1 ton/2000 lbs = 7.50 tons/yr
4, Fugitive Emissions from Paved Roads

Potential PM,, emissions from paved roads were calculated based on AP-42 emission factors contained in
Chapter 13.2.1 Paved Roads.

Emissions were calculated using Equation 1 and were based on the silt loading value for Iron and Steel
production facilities, the average weight per vehicle and the maximum vehicle miles traveled per year.

E =0.0022(9.7)*%' x (25)"%*
E = 0.46 b PM,o/VMT

0.46 1b PMo/VMT x 50,000 VMT/yr x 1 ton /2000 Ibs = 11.50 tons/yr
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General Iron Industries, Inc. Privileged & Confidential Lifetime Operating Permit
Chicago, lllinois Attorney-Client Work Product Request
S. Fugitive Emissions from Material Handling and Storage

Potential PMo emissions from the handling and storage of materials were calculated based on AP-42
emission factors contained in Chapter 13.2.4 Aggregate Handling and Storage Piles.

Emissions were calculated using Equation 1 and were based on maximum production rates.
E =0.35 (0.0032) x (8.7/5)"%/(1.98/2)"*
E = 0.002 1bs PMj¢/ton
4,380,000 tons/yr x 0.002 Ibs PMe/ton x 1 ton /2000 Ibs = 4.38 tons/yr

6. Conveyors

Potential PM,p emissions from system conveyors were calculated based on AP-42 emission factors
contained in Chapter 11.19.2-2 Crushed Stone Processing and Pulverized Mineral Processing.

Emissions were calculated based on the maximum process rate at the conveyors and using the emission
factor in Table 11.19-2 for Conveyor Transfer Point (controlled).

19 units x 400 tons/hr x 0.00014 Ibs PM;¢/ton x 8760 hrs/yr x 1 ton/2000 1bs = 4.66 tons/yr
62 units x 100 tons/hr x 0.00014 1bs PM;o/ton x 8760 hrs/yr x 1 ton/2000 lbs = 3.80 tons/yr

8.46 tons/yr

Total Potential PM ¢ Emissions

Metal Shredder - 32.85 tons per year
Material Separation System - 4.10 tons per year
Z-box separator - 7.50 tons per year
Paved Roads - 11.50 tons per year
Storage Piles - 4.38 tons per year
Conveyors - 8.46 tons per year

Total Potential PM ;o Emissions 68.79 tons per year
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STACK TEST GROUP, INC,

Air Quality Services

[Panticu

Client: General lron

Project No: 15-2643

Date: 03/31/18

Source: Shredder Inlet Duct

Test No: Al T2 I3 Avg.
Start Time: 10:05 AM 11:25 AM 12:40 PM

Finish Time: 11:08 AM 12:30 PM 01:45 PM

Pitot Cal. Factor: 0.84 0.84 0.84

Meter Calibration Factor: 1.003 1.003 1.003

Stack Length, inches: 0 0 0

Stack Width, inches: 0 0 0

Stack Diameter, inches: 42 42 42

Nozzle Diameter, inches: 0.202 0.202 0.202

Barometric Pressure, inches Hg: 29.310 29.310 29.310

Static Pressure in Stack, Inches H20: -2.1 -2.4 -2.2

Duration of Sample, minutes: 60 60 60

Meter Start Volume: 803.75 841.84 877.00

Meter Final Volume: 841.65 876.75 915.48

Average Meter Pressure, Inches H20: 1.30 1.32 1.30 1.3067
Average Meter Temperature, degrees F: 58.58 71.63 79.25 69.8
Average Sqrt. Velacity Pressure: 0.8476 0.8501 0.8462 0.8480
Stack Gas Temperature, degrees F: 825 86.3 86.0 84.9
% Carbon Dioxide: 0.0 0.0 0.0 0.0
% Oxygen: 20.5 20.5 20.5 205
% Carbon Monoxide: 0.0 0.0 0.0 0.0
Liquid Volume Collected, milliliters: 145 12 13.5 133
Total Weight of PM, (Front 1/2) Mg: 107.6 83.8 721 878
Total Weight of PM-10, (Organics) Mg: 39.1 516 339 415
Total Weight of PM-10, (Aqueous) Mg: 17.4 73 8.0 10.9
Sample Train Calculations:

Meter Volume, Actual: 37.900 34.910 38.480 37.097
Meter Volume, STP: 38.022 34.168 37122 36.437
Volume of Water Vapor Condensed: 0.683 0.565 0.635 0.628
Total Gas Sampled: 38.705 34,733 37.758 37.065
% Moisture: 1.76 1.63 1.68 1.69
Area of Stack, Square Feet: 9.62 9.62 9.62 9.62
% Excess Air at Test Location: 4200.8 4200.8 42008 4200.8
Molecular Weight dry, Ib/ib-Mole: 28.82 28.82 28.82 28.82
Molecular Weight wet, Ib/lb-Mole: 28.63 28.64 28.64 28.64
Absolute Stack Gas Pressure, in Hg: 29.16 29.13 2015 29.15
Isokinetic, %: 103.¢ 93.3 101.9 99.7

Velacity-arid Flow Calculations

Average Stack Gas Velocity FPS: 49.07 49.40 49.14 49.20
Stack Gas Flow Rate, ACFM: 28,323 28,514 28,364 28,400
Stack Gas Flow Rate, SCFM: 26,866 26,833 26,721 26,807
Stack Gas Fiow Rate, DSCF/HR: 1,683,588 1,583,757 1,576,308 1,681,217
Stack Gas Flow Rate, DSCFM: 26,393 26,396 26,272 26,354
|Front:1/2 Panticulate Calculations (Filterable); . -

Grains Per DSCF: 0.0437 0.0378 0.0300 0.0372
LBS/DSCF: 6.24E-06 5.41E-06 4.28E-06 5.31E-06
LBS/HR: 9.88 8.56 675 8.40
Organies (Condensable):

Grains Per DSCF: 0.0159 0.0233 0.0141 0.0178
LBS/DSCF: 2.27E-06 3.33E-06 2.01E-06 2.54E-06
LBS/HR: 3.59 5.27 317 4.01
Aglisos (Condensable):

Grains Per DSCF: 0.0071 0.0033 0.0033 0.0046
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LBS/DSCF: 1.01E-06 4.71E-07 4.78E-07 6.52E-07
LBS/HR: 1.60 0.75 075 1.03

Grains Per DSCF: 0.0666 0.0644 0.0474 0.0595
LBS/DSCF: 9.52E-06 9.21E-06 6.77E-06 8.50E-06
LBS/HR: 16.07 14.58 10.67 13.44

GI0000011
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555 Rogers Street. Downers Grove, IL 60515
630-969-2703 ph 630-869-2745 fx
www.particletechiabs.com

THE PARTICLE EXPERTS

INTERPRETING YOUR MALVERN FINE PARTICLE ANALYSIS

INTRODUCTION

The particle size analysis of your sample(s) has been conducted on a Malvern® MasterSizer LASER diffractor. This instrument is considered an
ensemble analyzer that calculates a volume distribution from the LASER (Light Amplification by Stimulated Emission of Radiation) diffraction pattern
of a suspension of particles. This raw scatter data are then processed using a complex algorithm and presented on the basis of EQUIVALENT
SPHERICAL DIAMETER. The Malvern equipment currently in use at Particle Technology Labs (PTL) are the MasterSizer S, the MasterSizer 2000,
and the MasterSizer 3000.

THE DATA

The header section contains various user-entered information including client name, sample identification, and analysis notes. Each project submitted
to PTL is given a unique seven digit code (PTL Project #) which can be found on these data pages, although its location is dependent on the
instrumentation used. On the MasterSizer S dala, the PTL Project # is identified as Sample File. On the MasterSizer 2000 and 3000 data, the PTL
Project # appears at the bottom of the page and is identified as File Name or within the File. Please refer to this PTL Project # when contacting us
with any questions regarding the analysis.

The data output also provides the parameters specific to the instrument being used, as well as the parameters specific to the analysis. The optical
model (composed of the sample’s refractive index as well as the imaginary absarption value) is required if determining the particle size using Mie
theory. This theory can be used on any size particles, but is specifically recommended over the use of the Fraunhofer approximation according to
1ISC 13320:2009 for material in the size region less than approximately 5 pm. Please note that, unless otherwise requested or provided by the client,
the analysis of an unknown material is generally conducted using the standard instrument default optical values as detailed below.

SYSTEM DEFAULT VALUES

MASTERSIZER S MASTERSIZER 2000 / MASTERSIZER 3000
Settings Wet Wet Dry
Analysis Model Polydisperse General Purpose General Purpose
Presentation 30HD Default Default
Sample Rl Value 1.5295 1.520 1.520

The Fraunhofer approximation, which does not require specific knowledge of the optical properties of the sample, can be applied for large particles if
a known refractive index of the material is not available or the sample is composed of muitiple components. If the actual Rl of the sample material is
provided at a later date, the raw data can be recalculated to adjust for the refractive index.

Please note the following commonly reported values when reviewing your data:

@ TABULATED DATA: ALWAYS appears as a Cumulative % less than (Volume Under %) unless otherwise requested.
@ SPAN: Value related to the width of the curve, expressed as LQ&'Q-%%!V—"&%%';Q"—QH

@ Dj3,2]: Surface-weighted mean diameter (Sauter diameter)

@ D[4,3]: Volume-weighted MEAN

@ 10%, 50%, 90% size values: Indicates the size median which 10%, 50%, or 90% of the particles within the distribution is smaller than (example:
D(0.9): 140 um, this means that 30% of the particulate is smaller than 140 um on a volume basis ).

@ Specific Surface Area: If a calculated Specific Surface Area value is reported, consider this value only as an approximate surface area since
calculations are based upen non-porous spheres. |t is not a replacement for a result produced from an actual gas adsorption instrument due to
the above assumption.

Also included is the Particle Size Distribution DIFFERENTIAL HISTOGRAM. This histogram shows the Tabulated Data as a Ditferential Volume

Percent Less Than Indicated Size. Please note that the histograms for the MasterSizer S and MasterSizer 3000 also generally include a
CUMULATIVE Curve representative of the Tabulated Data.

For additional questions specific to your sample results, please contact us directly.

HaL yinterp Sh doc www.particletechlabs.com
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Malvern 3000 Liquid Analysis (v.1) b, icie Technolo

Created by: pdenight
Last edited: 3/30/2015 3:11:39 PM

gy Labs

Particie Technoiogy Labs

Information - . . 7 : 7 2 7 : z

Client STACK TEST GROUP, INC,
Test Method
Chemist EF
SOP File Name HydroMV.cfg
Carrier Aqueous

L Notes

Sample Name General Iron
Sample ID Particulate Filter 71 and Probe Rinse T1
PTLID 207161-26, 207162-26
Measurement Date Time 4/28/2015 11:39:39 AM
Type A i

Measurement Details

Particle Name Default Malvern (1)
Particle Refractive Index 1.520
Particle Absorption Index 1.000
Laser Power 78.47 %
Accessory Name Hydro MV
Laser Obscuration 11.21 %
Virtual Lens Range
Is Particle Fraunhofer? No

Dispersant Name Water
Dispersant Refractive Index 1.330
Analysis Model Generai Purpose
Analysis Sensitivity Normal
Accessory Serial No. MAL1090246
Instrument Serial No. MAL1087829
Software Version 3.0.1402.140
Are particles non-spherical? Yes

[tna!yﬁis Results

Dv (10) 374 um
Dv (50) 32.4 ym
Dv (80) 484 pm

\

Span 14.825
D [4,3] 135 um
Weighted Residual 0.17 %

Ftequeﬁcy (compatible) and Undersize”
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001 01 10 100 1000 1,0000 10,0000

Size Classes (pm)

— [Frequency] - [2] General fron-4/28/2015 11:39:39 . = [Undersize] - [1] General Iron-4/28/2015 11:39:39 #

Measurement Details

File Path R:\Malvern 3000\Measurement Data\32784-26. mmes
Record Number 1
Operator Name efitzgerald

Average Result Records
Original Record Number 1

Measurement Details

Chemist Signature ET’- ZO\S-ey-2€

Reviewer Signature H’E LS oA 29

Software Version: 3.00 - 21 CFR is enabled
Malvern Instruments Ltd - www.malvem.com
Page 1cf2

Malvern
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Measurement De . ‘

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T1 and Probe Rinse T1
Chemist EF PTLID 207161-26, 207162-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 11:39:39 AM
Carrier Aqueous
L Notes
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 7847 % Analysis Sensitivity Normal

Accessory Name Hydro MV Accessory Serlal No. MAL1090246

Instrument Type Mastersizer3000 Instrument Serial No. MAL1087829

Virtual Lens Range Software Version 3.0.1402.140

Welghted Residual 0.17 % Are particles non-spherical? Yes
L Is Particle Fraunhofer? No Original Record Number 1
Size {prm 35 Volume Under. . Size (in) % Volume Under
0767 143 672 1640 589 6243 516 3090
03872 185 764 1316 66.9 64.58 586 9282
0991 228 868 20407 760 66.64 666 9472
113 274 986 2215 264 68.68 756 96.45
128 324 112 24.44 981 70.69 859 978C
145 378 127 2694 111 7267 976 9899
165 439 145 2967 127 74.60 1110 99.69
188 507 164 3281 144 7542 1260 10000
213 581 187 3575 183 78.09 1430 10000
242 553 a2 39.03 186 79.60 1630 10000
275 752 241 4238 21 80.96 1850 100.00
312 848 274 4573 240 8220 2100 10000
00463 0.060 0405 0.07 355 954 311 43.00 272 8339 2350 160.00
00526 000 0460 0.20 403 10.68 353 s211 310 8461 2710 10000
00597 0.00 0523 042 4.58 1184 401 5501 352 8594 3080 100.00
00579 000 0594 070 521 1330 as6 57.69 400 87.41 3500 10000
00771 000 J{__ 0875 1.05 592 1479 518 60.15 454 83.08 ) |_

Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 1 Average Result Records

Operator Name efitzgerald

Measurement Details

Annotation

P

Software Version: 3.00 - 21 CFR is enabled M Sl
Malvemn Instruments LId - www.malvem.com l
Page 20f 2 aivern
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Mﬂ}ﬁm 3000 Liquid Analysis (v.1) o_.ide Terhnalogy Labs

Fartichs Tocknology Lebs
Last edited: 3/30/2015 3:11:39 PM

Client STACK TEST GROUP, INC. Sample Name General iron
Test Method Sample ID Particulate Filter T1 and Probe Rinse T1
Chemist EF PTLID 207161-26, 207162-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 11:40:41 AM
Carrier Aqueous I Type i
Notes J
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.47 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Laser Obscuration 11.31 % Instrument Serial No. MAL108782%
Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? No Are particles non-sphericai? Yes

Analysis Results

Dv (10) 3.22 um Span 13.803
Dv (50) 27.9 pm D [4,3] 113 pm
Dv {90) 391 um Weighted Residual 021 % b

Frequency (compatible) and Undérsize

50 1000
40
- &
g -
2 30 5
c o
& 500 Z
g £
= 20 =
3 R ]
3
10
00 1] T T T 1 T T TaTTTg T MR EE S T YV IaITINh T T TTTHT 1 i R Y 0.0
001 01 10 100 1000 10000 100000

Size Classes (um)

== [Frequency] - 2] General Iron-4/28/2015 11:40:41 , == [Undersize] - {2] General [ron-4/28/2015 11:4041 /

\

Measurement Details

File Path Ri\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 2 Average Result Records
Operater Name efitzgerald Original Record Number 2

Chemist Signature B'_ '2(” HS-CH-2T Reviewer Signature

Software Version: 3.00 - 21 CFR is enabled

Malvern Instruments Ltd - malvemn.com '
Pago o3 e Malvern
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Measurement Details

Client STACK TEST GROUP, INC, Sample Name General Iron
Test Method Sample ID Particulate Filter T1 and Probe Rinse T1
Chemist EF PTLID 207161-26, 207162-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 11:40:41 AM
Carrier Aqueous
Notes )
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 7847 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Instrument Type Mastersizer3000 Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Welghted Residual 021 % Are particles non-spherical? Yes
L Is Particle Fraunhofer? No Original Record Number 2 )

SRR ok Ui O G vl
00100 000 0767 162 1872 516
00114 000 0872 209 2068 586
00129 000 0591 258 27 666
00147 000 113 311 986 25.08 756
00167 000 128 368 12 27.56 981 7255 859
00189 000 145 430 127 3024 m 7442 976
00215 000 165 500 145 3314 127 7629 1110
00244 000 188 577 164 3623 144 7811 1250
00278 000 213 663 187 39.47 163 79.85 1430
00315 000 242 757 212 4282 186 8143 1630
00358 000 275 860 21 4620 a1 8299 1850
00407 000 12 351 274 4952 240 8442 2100
00463 000 0405 007 355 1092 311 5270 272 8530 2390
00526 000 0460 023 403 1224 353 5568 310 8720 2710
00597 000 0523 047 458 1367 401 58.40 352 83,68 3080
00679 000 0594 080 521 1522 56 6087 400 9026 3500
| oo o0co J{__ 0675 1.19 J 592 1690 518 63.09 | 454 9194 J J

Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 2 Average Result Records
Operator Name efitzgerald

Measurement Details

Chemist Signature EF- 20(5’ DL‘ ~28

Annotation

&

Software Version: 3,00 - 21 CFR is enabled =
Malvern Instruments Ltd - vavw. malvemn.com hn l
Page 20f 2 a Vel’n
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l\/!dab/em 3000 Liquid Analysis (v.1) p_.icle Ty Lok

Last edited: 3/30/2015 3:11:39 PM

Client STACK TEST GROUP, INC. Sample Name Genesal Iron
Test Method Sample ID Particulate Filter T1 and Probe Rinse T1
Chemist EF PTLID 207161-26, 207162-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 11:41:43 AM
Carrier Aqueous Type izer3000
Notes

-

Measurement Details

Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.47 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Laser Obscuration 1131 % Instrument Serial No. MAL1087329
Virtual Lens Range Software Version 3.0.1402.140
Is Particle Fraunhofer? No Are particles non-spherical? Yes

Analysis Results

|

Dv (10) 2.93 ym Span 14.086
Dv (50) 25.2 um D 4.3] 102 m
L Dv (90) 357 ym Weighted Residual 0.23 % )

Frequency {compatible) and Undersize.

5.0 —100.0
40 .
= g
& \/ b
2 E
g 30 3
a I-s00 2
e 2
£ 20 =
=2 =]
g St £
o
10
0.0 | TR 33 T 1 3 T EEg LS BT B B B | L I8 5 52 5 { S i e S T T 08
0.01 01 1.0 100 1000 1,000.0 10,0000
Size Classes (um)
~ |Frequency] - [3] General Iron-4/28/2015 11:41:43 , —— [Undersize] - {3] General iron-4/28/2015 11:41:43 ?

\

Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 3 Average Result Records
L Operator Name efitzgerald Original Record Number 3

Measurement Details

Chemist Signature El: ZO |IS-0Y-2& Reviewer Signature

Software Version: 3.00 - 21 CFR is enabled L
Maivern instruments Ltd - www.malvem.com l
Nsboan Maivern



Measurement Details

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T1 and Probe Rinse T1
Chemist EF PTLID 207161-26, 207162-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 11:41:43 AM

Carrier Aqueous
Notes

ﬁ
\.

Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.47 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1030246
Type izer3000 Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Weighted Residual 0.23 % Are particles non-spherical? Yes

Is Particle Fraunhofer? No Original Record Number 3

ﬁ
\

s () R Vel U e i e Vo et s % Vins ot |
00100 000 00876 000 0767 17 672 2032
00114 000 || 00395 000 0872 227 764 2241
00129 0.00 0113 0.00 0491 281 8868 2466
00147 000 0128 000 113 338 986 2708
00167 000 0146 000 128 400 112 2969
00189 000 0166 000 145 469 127 3251
00215 000 0188 000 165 s45 145 3552 127 78.42 1110 10000
00244 000 0214 000 188 630 164 3872 144 8032 1260 10000
00278 000 0243 000 213 724 187 4205 163 8172 1230 10000
00315 000 0276 000 242 827 212 4546 186 8318 1630 10000
00358 000 0314 000 275 933 21 4836 m 8453 1850 10000
00407 000 0357 000 312 1060 274 5218 20 8580 2100 10000
00453 000 0405 008 355 1192 311 5533 m 87.07 2350 10000
00526 000 0450 015 403 1335 353 $8.26 310 8338 2710 10000
00597 000 0523 051 458 1489 201 5092 352 8980 3080 10000
00679 000 0594 087 521 1657 456 6332 400 9135 3500 10000
L 00771 000 J|_ 0675 129 J{__ se2 1837 J{__ 518 6543 J|_ 454 53.00 J {_ )

Measurement Details

File Path R\Malvern 3000\Measurement Dzta\32784-26.mmes
Record Number 3 Average Result Records

Operator Name efitzgerald

Measurement Details

Chemist Signature B—; ZO 1S-64- 28 Reviewer Signature

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515

3 General Iron Unsigned

Software Version: 3.00 - 21 CFR is enablad i

Malvern Instruments Lid - alvem.com l
Pago 2013 e Malvern

GI0000018



610000019

Malvern 3000 Liquid Analysis (V.1) p,icle Technolo

Created by: pdenight
Last edited: 3/30/2015 3:11:33 PM

gy Labs

Parsicds Tochasiogy Lads

Information

Client STACK TEST GROUP, INC.
Test Method
Chemist EF
SOP File Name HydroMV.cfg
Carrier Aqueous

Notes
3

Sample Name General Iron
Sample ID Particulate Filter T1 and Probe Rinse T1
PTLID 207161-26, 207162-26
Measurement Date Time 4/28/2015 11:42:46 AM
Type M " 50

Measutement Datails

Particle Name Default Malvern (1)
Particle Refractive Index 1.520
Particle Absorption Index 1.000
Laser Power 7847 %
Accessory Name Hydro MV
Laser Obscuration 11.30 %
Virtual Lens Range
Is Particle Fraunhofer? No

X,

Dispersant Name Water
Dispersant Refractive Index 1.330
Analysis Model General Puspose
Analysis Sensitivity Normal
Accessory Serial No. MAL1090246
Instrument Serial No. MAL1087829
Software Version 3.0.1402,140
Are particles non-spherical? Yes

Analysis Results
Dv (10) 278 um
Dv (50) 23.8 ym
Dv (90) 325 um

Span 13.500
D [4,3] 954 pm
Weighted Residual 0.23 %

\.

Frequency (compatible) and Undersize

50 —100.0
40
o 3
g \/ .
z 30 g
-4 o
5 \\ 500 3
o Z
£ 20 -
& -
o
1.0
00 T T TTTTT 1] T F LU T T TTTTT0g T ILLBALRLL T USE B E s 1 I SRR REEY 0.0
0.01 01 10 100 1000 1000.0 10,000.0

Size Classes (pm)

—— [Frequency} - [4] General Iron-4/28/2015 11:42:46 , ~= {Undersize] - (4] General Iron-4/28/2015 11:42:46 }

Measurement Details

Record Number 4
Operator Name efitzgerald

File Path R\Malvern 3000\Measurement Data\32784-26. mmes

Average Result Records
Original Record Number 4

Measurement Details

Chemist Signature g- 72015-06Y-2. & Reviewer Signature |

Software Version: 3.0C - 21 CFR is enabled
Malvern Instruments Ltd - www.malvem.com
Page 10of 2

&,

Malvern




020000019

Client STACK TEST GROUP, INC. Sample Name General iron
Test Method Sample ID Particulate Filter T1 and Probe Rinse T1
Chemist EF PTLID 207161-26, 207162-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 11:42:46 AM
Carrier Aqueous
L Notes )
ement Details
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Pawer 7847 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Type M izer3000 Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Weighted Residual 0.23 % Are particles non-spherical? Yes
Is Particle Fraunhofer? No Original Record Number 4
m Size (i), % Volume Uni 9% Volume Under ' Size (um). % Volume Under {1tm}: % Volume Under
00100 000 00876 0.00 186 672 2131 516 9572
00114 000 00385 0.00 0872 239 764 2347 586 9715
00129 0.00 0113 0.00 0991 296 868 2579 666 9834
00147 0.00 0.128 Q.00 113 3.56 936 2828 756 922
00167 0.00 0.146 0.00 128 421 n2 3095 859 95.78
00189 0.00 0.166 0.00 145 493 127 3382 976 10000
00215 0.00 0.188 000 165 574 145 36.85 1110 100.00
00244 0.00 0214 000 188 6.63 164 4012 1250 100.00
00278 0.00 0243 000 213 762 187 4347 1430 100.00
00315 000 0276 o.co 242 an 22 46.89 1630 100.00
00358 o0co 0314 0.00 275 9.89 241 50.28 211 8520 1850 100.00
0.0407 oce 0357 0.00 312 1117 274 5357 240 86.59 2100 16000
00463 0.00 0405 0.038 355 1255 311 56.67 272 87.99 23%0 100.00
00526 0co 06460 028 403 1405 353 59.53 310 89.43 210 10000
00597 0.00 0523 054 458 15.67 401 6213 352 095 3080 10000
00879 000 0534 091 521 1742 456 6445 400 9254 3500 10000
00771 000 J|_ oers 135 ) 592 1930 J|__ 518 6654 |  as4 9415 J|_ J
Measurement Details
File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 4 Average Resuit Records
Operator Name efitzgerald

Measurement Details

Annotation

Software Version; 3.00 - 21 CFR is enabled
Malvern Instruments Ltd - wwow. malvem.com
Page20of2




120000012

Malvern 3000 Liquid Analysis (v.1) Particle Technolo

Created by: pdenight
Last edited: 3/30/2015 3:11:35 PM

gy Labs

mm

Client STACK TEST GROUP, INC. Sample Name Average of 'General Iron’
Test Method Sample ID Particulate Filter T1 and Probe Rinse T1
Chemist EF PTLID 207161-26, 207162-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 11:393% AM
Carrier Aqueous Type izer3000
L Notes
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.47 % Analysis Sensitivity Normal
Accessory Name Hydro MY Accessory Serial No. MAL1090246
Laser Obscuration 11.28 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? No Are particles non-spherical? Yes )
Dv (10) 3.13 um Span 14.155
Dv (50) 27.1 ym D[4,3) 112 pum
Dv (90) 387 ym Weighted Residual 0.21 % )

Frequency (compatible) and Undersize

5.0 1000
40
30

—Ss0.0

Volume Density (%)
Cumulative Volume (%)

20 i R E 2 T T T T T T T TTTT] T T T TTTT T T T 117770 T T 90
601 01 10 100 100.0 1,000.0 10,000.0

Size Classes (um)

—— [Frequency] - |S] Average of ‘General lron’-4/28/2C == [Undersize] - [S] Average of ‘General Iron’-4/28/20

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 5 Average Result Records 1.2, 3,4
Operator Name efitzgerald Original Record Number 5

Chemist Signature B: 20 1S -0 \«{ 2% Reviewer Signature

Softwaie Varsion 3.00 - 21 CFR is enabled

Maivern Instrumants Ltd - malvem.com I
it os Malvern



¢2c00000I2

Client STACK TEST GROUP, INC. Sample Name Average of ‘General Iron’
Test Method Sample ID Particulate Filter T1 and Probe Rinse T1
Chemist EF PTLID 207161-26, 207162-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 11:39:39 AM
Carrier Aqueous
L Notes J
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.47 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1030246
Instrument Type Mastersizer3000 Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Weighted Residual 0.21 % Are particles non-spherical? Yes
L Is Particle Fraunhofer? No Original Record Number 5

ize (jrn). 96 Volume Under e (jm) % Volums Under. lume Under
00100 000 00876 0.00 0757 167 1519
00114 000 0.0995 0.00 0872 215 2118
00123 0.00 0113 0.00 0591 266 2332
00147 Qo0 0128 0.00 113 320 2565 864 7152 756 98.19
00167 Qo0 0146 0.00 128 378 2816 98.1 7339 859 9912
0.0189 000 0186 0.00 145 443 3088 111 7525 976 99.63
0215 0.00 0133 000 165 515 3380 127 77.07 1110 99.92
0.0244 000 0214 0.00 138 594 164 3692 144 7883 1260 100.00
00278 €00 0243 0.00 23 683 187 40.19 163 80.48 1430 100.00
00315 000 0276 0.c0 242 773 212 4355 186 8201 1630 100.00
00358 000 0314 [sXv+] 275 8385 241 46.93 211 8342 1850 10000
0.0407 000 0357 0.co 312 999 214 5025 240 875 2100 10000
0.0463 060 0405 008 355 1123 311 5342 272 86.06 2390 100.00
0.0526 000 0460 024 403 12.58 353 5639 310 8741 2710 10000
0.0597 000 0523 049 458 1404 401 53.12 352 2384 3080 10000
00679 000 0.5%4 082 521 1563 456 6158 400 90.39 3500 12000
00771 000 J{_ 0675 12 J{_ se2 1734 J|__ =18 6382 )| 454 5204 ) J

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 5 Average Result Records 1, 2,3, 4

Operator Name efitzgerald

Measurement Details

Chemist Signature Y 20\ -0~ 28

Record Number Sample Name S

5 Average of ‘General Iron'

Py
Software Version: 3.00 - 21 CFR is enabled

Malvern Instruments Ltd - www. malvem.com Ma lvern

Page 2012



€200000I9

Malvern 3000 Liquid Analysis (v.1)

article Technology Labs

Created by: pdenight .
Parthois Tochoslogy Labs
Last edited: 3/30/2015 3:11:39 PM
Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T2 and Probe Rinse T2
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cig Measurement Date Time 4/28/2015 1:11:24 PM
Carrier Aqueous 1 Type M i
L Notes )
Measurement Details ‘ i . . . .
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1000 Analysis Model General Purpose
Laser Power 7848 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial Mo. MAL1090246
Laser Obscuration 10.87 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? No Are particles non-spherical? Yes
Analysis Results
Dv (10) 272 pm Span 15360
Dv (50) 414 um D i4,3] 219 pm
Dv (90) 638 ym Weighted Residual 0.17 %

Frequency (compatible) and Undersize : . : - v

30 /_.—— —100.0

g 20 =m oo ,;
&
g -
g 300 A
£ =
E 3
2 >
s 10— E
v

ao T bt T 1 FTTTT0] T I 1 FabEy S [ R | SR I G 53 B B 1

001 01 10 100 1000 1,000.0 10,0000

Size Classes {(pm)
= {Frequency] - (6] General Iron-4/28/2015 1:11:24 P = [Undersize] - [6) General lron-4/28/2015 1:11:24 Pt

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 6 Average Result Records
Operator Name efitzgerald Original Record Number 6

Measurement Details

Chemist Signature B: '7 0l S-04 2.6 Reviewer Signature

Software Version: 3.00 - 21 CFR is enabled o

Malvern Instruments Lid - wwvw.malvem.com '
Page 113 " Malvern



20000019

Measurement Details

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T2 and Probe Rinse T2
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:11:24 PM
Carrier Aqueous
L Notes
J
Particle Name Dafault Maivern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 7848 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Type N izer3000 Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Weighted Residual 0.17 % Are particles non-spherical? Yes
Is Particle Fraunhofer? No Original Record Number 6 y
'slume Under e Und Size {iin) Sez '{[m'_l 55 Vollume Under me Under W
0.00 00875 0.00 0757 180 872 2048 585 5424 516 86.68
0.00 0.0995 0.00 0872 235 764 2240 669 5583 586 8875
0.00 0113 0.00 03991 294 868 2441 760 5749 666 90.62
.00 0128 0.00 113 3.58 986 2652 364 59.26 756 9225
0.00 0.146 0.00 128 428 12 2871 98.1 6111 859 93.65
.00 01686 0.00 145 507 127 3096 111 63.01 976 9484
0.00 0188 0.00 185 583 145 33.25 127 64.93 1110 9584
0.00 0214 0090 188 837 154 3557 144 66.81 1260 96.69
0.00 0243 000 213 788 187 37.86 163 68.65 1430 97.42
0.00 0276 000 242 896 212 40,10 186 7044 1630 98.06
0.00 0314 0.00 275 1010 241 42.26 211 7222 1850 93.61
0.00 0357 0.00 31z 1130 274 4430 240 7403 2100 99.07
0.00 0405 0,08 355 12.58 311 46.20 272 7592 2390 99.44
0.00 0460 024 403 1355 353 4787 310 7792 710 93.72
Q.00 0523 051 458 1541 401 49.63 352 80,04 3080 99.91
000 0594 086 521 1693 456 5119 400 8225 3500 100.00
000 J|__ o675 130 | sm2 1858 J{__ 518 5272 J{__ 454 8443 || )

Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 6 Average Result Records

Operator Name efitzgerald

Measurement Details

Chemist Signature };39 Zl@l S O 28 Reviewer Signature

Particle Technology Labs 555 Rogers Street  Downers Grove, IL 60515

d Number .

L
Software Version: 3.00 - 21 CFR Is enabled -
Malvern Instruments Ltd - www.malvem.com M a lvern

Page20f2
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Malvern 3000 Liquid Analysis (v.1) o, ice Teehnalogy Las
Created by: pderight

Partics Tochnolsgy Labs
Last edited: 3/30/2015 3:11:39 PM
Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T2 and Probe Rinse T2
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:12:27 PM
Carrier Aqueous Type i 00
Notes
J
Measurement Details
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.48 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Laser Obscuration 10.84 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? No Are particles non-spherical? Yes
J
Analysis Results
Dv (10) 2.31 pm Span 16.202
Dv (50) 299 pm D [4,3] 161 ym
Dv (90) 487 pm Weighted Residual 0.19 %

Frequency (compatible) and Un

30 —1000

= £
£ 20 z
> E
2 E
= =]
& 500 2
2 2
s 5
3 10 £
v

00 T T TTTTITf T TV TTTH T T TTTTT0 T T T TTITT T B EEE T 1T ITTees 0.0

001 01 10 100 1000 1.000.0 16,0000

Size Classes {pm})

~— [Frequency] - [7] General Iron-4/28/2015 1:12:27 P = [Undersize] - {7] General Iron-4/28/2015 1:12:27 Pt

Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26.mmes

Record Number 7 Average Result Records
Operator Name efitzgerald Original Record Number 7

Chemist Signature {-2\: '20!5—00{ - 28 Reviewer Signature

Software Version: 300 - 21 CFR is enabled -
Malvern Instruments Ltd - www.malvem.com M a l
Page 102
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Measurement Details

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T2 and Probe Rinse T2
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:12:27 PM
Carrier Aqueous
L Notes J
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 7848 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1080246
Instrument Type Mastersizer3000 Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Weighted Residual 0.19% Are particles non-spherical? Yes
L Is Particle Fraunhofer? No Original Record Number 7 J
00100 0co 00876 0.00 0767 209
00114 000 00935 0.00 0872 272
00129 .00 6113 0.00 0991 34
00147 000 0128 0.c0 113 417
00167 000 0.146 0.00 128 493
00189 000 0166 000 145 591
00215 oo 0188 0.00 165 692
00244 0.00 0214 0.00 188 8.02
00278 0.00 0243 000 213 921
00315 oo 0276 0.00 242 1047
00358 000 0314 0.00 275 181
0.0407 0.00 0357 0.00 312 1323
0.0463 .00 0405 009 355 1472
00526 0.00 0460 028 403 1631
00597 0.00 0523 053 458 18.01
00679 0.00 0594 100 521 19.82
\__oo7n 000 J|_ o675 151 t 592 2176 J | 518 56.80 454 8871 J {_

Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 7 Average Result Records

Operator Name efitzgerald

Measurement Details
Chemist Signature bo o OL’ = S Reviewer Signature } z
5 g 175

Annotation

7 _General Iron Unsigned
A
Scftware Version: 3.00 - 21 CFR is enabled
Maivern Instruments Ltd - www.malvem.com M a Ive rn

Page2of2



420000019

Malvern 3000 Liquid Analysis (v.1) o, e Technolo

Created by pdenight
Last edited: 3/30/2015 3:11:39 PM

gy Labs

Particis Fechooiogy Labs

Information

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T2 and Probe Rinse T2
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:13:29 PM
Carrier Aqueous Instrument Type Mastersizer3000
L Notes
Measurement Details
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.48 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Laser Obscuration 10.73 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L 1s Particle Fraunhofer? No Are particles non-spherical? Yes )
Analysis Results
Dv (10) 207 ym Span 18692
Dv (50) 23.7 ym D {4,3] 131 uym
L Dv (80) 445 um Weighted Residual 0.20 %

Frequency (compatible) and Undersize .

4.0 —100.0
_ 30 g
g =
> &
= 3
£ 2
o 20 500
2 N 2
3 3
2 =

10 O

0.0 T T T T L R T G T T TITH T T TTTTTg 1) | S 198 53 S 0.0

0.01 01 10 100 100.0 1,000.0 10,0000

Size Classes {um)

~— [Frequency] - 8] General Iron-4/28/2015 1:13:29 P~ [Undersize] - [8] General Iron-4/28/2015 1:13:29 P!

Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 8 Average Result Records

QOperator Name efitzgerald Original Record Number 8

Measurement Details

Chemist Signature a:- 70 g—o&{ =75 Reviewer Signature [

; ; y- N
Software Version: 3.00 - 21 CFR is enabled

Maivern nstruments Lid - www maivem com I
Bt o Malvern



820000019

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T2 and Probe Rinse T2
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:1323 PM
Carrier Aqueous
Notes
_ A

Measurement Details

Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.48 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Type izer3000 Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Weighted Residual 0.20% Are particles non-spherical? Yes
Is Particle Fraunhofer? No Original Record Number 8

Size Size )< Volume Undoc S5

0.0100 0.00 0.0876 0.00 0.767 234 672 2638 $89 6145

00114 0.00 0.0595 000 0872 3.05 7.64 28.70 669 6289

00129 000 0113 8.00 0931 382 868 311 760 6439

00147 0.00 0128 000 113 466 986 3358 864 65.97 756 97.96
00167 0.00 0.146 a.00 128 558 1.2 36.08 98.1 67.61 859 902
00189 0.00 0.166 000 145 6.60 127 38.60 111 69.28 976 59.70
00215 0.00 0183 0.00 185 772 145 4110 127 7096 1110 10000
00244 0.00 0214 000 188 835 164 4355 144 7263 1260 100.00
00278 000 0243 000 213 1028 187 4592 163 7428 1430 100.00
00315 0.00 0276 000 242 1170 212 4318 186 7594 1630 100.00
00358 0.00 0314 0.00 275 1319 241 50.29 211 7764 1850 100.00
0.0407 0.00 0.357 0.00 312 1477 274 5225 240 7944 2100 100.00
00463 0.00 0405 011 355 1643 311 54.05 272 8138 23%0 10000
00526 0.00 0460 032 403 1818 353 5569 310 8347 2710 1060.00
00597 0.00 0523 066 458 2005 401 57.22 352 8571 3080 100.00
00679 000 05%4 113 521 2204 456 5865 400 83.04 3500 10000

o071 000 J|__ 0575 169 592 2415 J{__ 518 6005 J|_ 454 9033 J L )

Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 8 Average Result Records

Operator Name efitzgerald

Measurement Details

Chemist Signature g:— 0oiIS- (_‘)L«f 25 Reviewer Signature (14 7 (v (S . Lo - ‘L“‘

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515

4"} iy
Software Version' 3.00-21 CFR is enabled i

Vi
Malvern Instruments Ltd - www.malvern com M a |ve rn

Page20f2



620000019

Malvern 3000 Liquid Analysis

Created by: pdenight
Last edited: 3/30/2015 3:11:39 PM

(v.1) Particle Technology Labs

Pacticls Fecimohozy

Information : .
Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample 1D Particulate Filter T2 and Probe Rinse T2
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:14:31 PM
Carrier Aqueous Type
L Notes
Measurement Details . . .
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.48 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Laser Obscuration 10.66 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? No Are particles non-spherical? Yes
Analysis Results : : = . . :
Dv (10) 2.00 um Span 19973
Dv (50) 23.0 pm D [4,3] 136 ym
Dv (90) 461 um Weighted Residual 0.22 %

J

Frequency (compatible) and Undersize . . . : : : i

—100.0

= g
g 2
= E
g °
a8 -s00 2
@ 2
2 =
o

00 R S B 25 G o 5 TN L 4 T T T TTTH] T T T T 90

001 01 10 100 100.0 1,000.0 10,0000

Size Classes (um)
—— [Frequency] - [9] General Iron-4/28/2015 1:14:31 P —— {Undersize] - [3] General [ron-4/28/2015 1:14:31 Pt

Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26. mmes
Record Number 9 Average Result Records
Operator Name efitzgerald Original Record Number 2

Measurement Details

Chemist Signature }EF‘ 7 & ]~ 28 Reviewer Signature '(C_ 2. 0:8- w2 9

Software Version: 3.00 - 21 CFR is enabled ‘ﬁfggﬁ%&
Malvern Inst s Lid - vem.co l
P:g‘;e;no;‘é ruments www.malvem.com Ma vern
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Measurement Details

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T2 and Probe Rinse T2
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:14:31 PM
Carrier Agueous
Notes
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.48 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1020246
Instrument Type Mastersizer3000 Instrument Serial No, MAL1087829
Virtual Lens Range Software Version 3,0.1402.140
Weighted Residual 0.22 % Are particles non-spherical? Yes
Is Particle Fraunhofer? No Original Record Number 9 )
— M Size (um) 9 Volume Under / i i {am)
0.0876 0.00 0767 243 672 72 589 61.28 516
0.0595 0.00 0872 318 754 2355 669 62.61 586
¢BBES 0.00 0991 3886 858 3197 760 64.0L 666
128 0.00 113 483 986 2444 864 6549 756
C.146 0.00 128 578 1n2 3692 581 67.08 859
0166 0.00 145 6.84 127 3941 111 68.69 976
0188 0.00 165 801 145 4188 127 7038 1110
0214 0.00 188 929 164 44.24 144 7208 1260
0243 0.00 213 1067 187 45.54 163 73.80 1430
00315 0.00 0276 0.00 242 1214 212 4871 186 7552 1630
00358 0.00 0314 0.00 275 1369 241 5074 211 77.28 1850
00407 0.00 0357 0.00 312 1532 274 5261 240 79.05 2100
00483 0.00 0405 011 355 1703 311 5432 272 8100 2390
00526 oco 0.460 034 403 18.84 353 55.88 310 2303 2no
00597 0.00 0523 0.69 458 2076 401 5732 352 8518 3080
00678 000 0594 w7 521 2280 458 58.63 400 8743 3500
00771 000 j|__ o675 176 J|__ 592 2495 518 s998 J|_ 454 8972
Measurement Details .
File Path Ri\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 9 Average Result Records
Operator Name efitzgerald

Measurement Details

Vel

Chemist Signature Fl: ‘ZD\ S“O - 2.8 Reviewer Signature b

Annotation

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515

L,
Malvern Instruments Lid - www.maivem.com M a lvern

Page20f2

Software Version: 3.00 - 21 CFR is enabled
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Malvern 3000 Liquid Analysis (v.1) o e Technaiogy Labs

Last edited: 3/30/2015 31139 PM

Iaformation

Client STACK TEST GROUP, INC. Sample Name Average of "General Iron’
Test Method Sample ID Particulate Filter T2 and Probe Rinse 72
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:11:24 PM
Carrier Aqueous Type M
Notes
\
Measurement Details
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 7848 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Laser Obscuration 10.77 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? Mo Are particles non-spherical? Yes J
Analysis Results . .
Dv (10) 2.24 pm Span 17.482
Dv (50) 284 pm D [4,3] 162 pm
Dv (30) 499 pm Weighted Residual 0.19% J
Frequency (compatible) and Undersize
30 —100.0
= g
& 20 @
z £
g 2
3 500 f,
@ 2
5 ]
3 3
g 10 g
o
00 T TTTT7I N 5 s SN OO 38 N L T TOTIn T T T L R B T
0.01 01 10 100 1000 1000.0 10,0000
Size Classes (um)
— [Frequency] - {10] Average of ‘Genera! ron'-4/28/2 — [Undersize] - [10] Average of ‘General Iron'-4/28/2:
L J
File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 10 Average Result Records 6,7, 8,9
L Operator Name efitzgerald Original Record Number 10

Measurement Details

chemist signawre O 701 5- 08 - 2. Reviewer Signature

5
Scftware Version: 3.00 - 21 CFR is enabled m
Malvern Instruments Ltd - www.malvem.com l

Page 1012 Malvern
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Measurement Details

Client STACK TEST GROUP, INC. Sample Name Average of ‘General Iron’
Test Method Sample ID Particulate Filter T2 and Probe Rinse T2
Chemist EF PTLID 207163-26, 207164-26
SOP File Name HydroMV.cig Measurement Date Time 4/28/2015 1:11:224 PM
Carrier Agueous
- Notes
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.48 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Instrument Type Mastersizer3000 Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Weighted Residual 0.19% Are particles non-spherical? Yes
L Is Particle Fraunhofar? No Original Record Number 10 r
00100 000 00876 0.00 672 2447 589
00114 0.00 00995 0.00 764 2565 869 6027 586 9266
00128 0.00 0113 .00 868 2392 760 6180 566 8447
00147 0.00 0128 0.00 986 3126 864 6342 756 9597
00167 0.00 0146 .00 12 3364 98.1 8512 859 97.12
0.018% 000 0.166 B8.00 127 38.05 B4 &3 6687 976 97.96
00215 000 0188 03.00 145 3847 127 £8.64 1110 9852
00244 000 0214 0.00 154 4085 144 7041 1260 98.88
00278 000 0243 000 187 4317 163 7216 1430 5913
00315 g0 0276 000 22 4533 186 7331 1630 9334
0.0358 000 0314 0.00 241 4750 211 75.67 1850 9352
00407 0.00 0357 00 274 4346 240 7749 2100 9968
00463 Q.00 0405 .10 311 51.28 272 7343 2330 2381
00526 000 0460 030 353 5235 310 8150 2no 9391
00597 0.00 0523 061 401 5450 352 8370 3080 93.98
0.0673 000 0594 104 455 5597 400 86.00 3500 10000
oo c00 0675 156 | 513 5733 454 8833 J{ )
Measurement Details
File Path Ri\Malvern 3000\Measurement Data\32784-26. mmes
Record Number 10 Average Result Records 6,7, 8,9
Operator Name efitzgerald

Measurement Details

Chemist Signature af' Z,U\ S’O \’f e

o,
Software Version: 3.00- 21 CFR is enabled e "
Malvern Instruments Ltd - www malvem.com M a Ivern

Pags2o0f2
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Malvern 3000 Liquid Analysis (

Created by: pdenight
Last edited: 3/30/2015 3:11:39 PM

Client STACK TEST GROUP, INC.

v.1) Particle Technology Labs

Sample Name General Iron
Test Method Sample ID Particulate Filter T3 and Probe Rinse T3
Chemist EF PTLID 207165-26, 207166-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:38:59 PM
Carrier Aqueous Type
L Notes
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1520 Dispersant Refractive Index 1330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 7847 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090245
Laser Obscuration 10.88 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L is Particie Fraunhofer? No Are particles non-spherical? Yes
Analysis Results
Dv (10) 242 um Span 14.581
Dv (50) 26.5 pm D 4,3] 119 ym
[ Dv {80) 334 um Weighted Residual 0.26 %

Frequency (compatible) and Undersize

40 —1000
30 /\ g
g =
2 :
& S
a 20 500 2
: ¥ £
3 3
g £
10 e
oo 1 T TTTriTg T T T T TTTTITg T T TTTTT0] T T T TTT1TT] 1] T T TTITIT 0.0
001 01 10 100 1000 1,000.0 10,0000

Size Classes (pm)

= [Frequency] - [11] General Iron-4/28/2015 1:38:59 | == [Undersize] - {11} General lron-4/28/2015 1:38:59 f

_

Measurement Details

%

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 11 Average Result Records

Operator Name efitzgerald Original Record Number 11

Measurement Details

Chemist signature Y~ 7015 -0Y -2 F Reviewer Signature (7 7 /7 w2

Software Version: 3.00 - 21 GFR is enabled -

Malvern Inslruments Ltd - malvem, I
- Malvern
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Measurement Details

Client STACK TEST GROUP, INC. Sample Name General Iron

Test Method Sample ID Particulate Filter 73 and Probe Rinse T3
Chemist EF PTLID 207165-26, 207166-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:38:59 PM

Carrier Aqueous
Notes

Measurement Details . . v - .
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.0C0 Analysis Model General Purpose
Laser Power 7847 % Analysis Sensitivity Normal
Accessory Name Hydro MY Accessory Serial No. MAL1050246
Instrument Type Mastersizer3000 Instrument Serial Mo. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Weighted Residual 0.26 % Are particies non-spherical? Yes
Is Particle Fraunhofer? No Original Record Number 11

ize (jm) 56 Velime Un

00189 0.00 0.166 Q00 6.00 127 3323 111 68.95 976 100.00
00215 000 0188 000 683 us 3612 127 7087 1110 10000
00244 coo 0214 0.00 188 785 164 31 144 7284 1260 10000
00278 000 0243 000 213 8388 187 4211 163 74.82 1430 100.00
00315 €00 0276 0.00 242 9.98 212 45.04 188 76.82 1630 10060
00358 0.00 0314 000 275 115 241 4782 211 78.85 1850 100.00
0.0407 0.00 0357 0,00 312 1237 74 5037 240 80.94 2100 100.00
0.0463 0.00 0405 013 355 1364 313 5265 272 8314 2380 10000
00526 0o 0460 037 403 1493 353 54.66 310 8544 nn 10000
00587 000 0523 0.74 458 1642 401 5641 352 8783 3080 10000
00679 Q0o 05394 122 521 17.35 458 5796 400 90.26 3500 100.00
\

00771 0.00 0675 178 592 1951 518 5938 454 9263

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 11 Average Result Records

Operator Name efitzgerald

Paips o - L7

11 General lron Unsigned

Software Version: 3.00 - 21 CFR is enabled

Melvern Instruments Lid - waww.malvem.com Ma lvern

Page2cf2



G£0000019

Malvern 3000 Liquid Analysis (v.1)

Particle Technology Labs

Created by: pdenight
Last editz: 273013015 31139 PM P
eSS s m e e RS e ]
Client STACK TEST GROUP, INC. Sample Name General lron
Test Method Sample 1D Particulate Filter T3 and Probe Rinse T3
Chemist EF PTLID 207165-26, 207166-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:40:01 PM
Carrier Aqueous Type i 00
L Notes
Measurement Details
Particle Name Default Malvern (1} Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Modet General Purpose
Laser Power 78.47 % Analysis Sensitivity Normal
Accessory Name Hydro MV/ Accessory Serial No. MAL1090246
Laser Obscuration 10.82 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? No Are particies non-spherical? Yes J

Analysis Results

Dv (10) 2.05 um Span 16,646
Dv (50) 21.3 pm D [4,3] 105 ym
L Dv (90) 356 pm Weighted Residual 0.30 % 4

Frequency (compatible) and Undersize

4.0 / —100.0

- g
€ 5
Z £
5 3
= 20 P 500 >
@ s
£ \/ 3
3 =
2 3
10 ¥

0.0 : DN PN o 5 1= rreny T T TV TITT T T T T T TTTI T T 00

001 01 10 100 1000 1,0000 100000

Size Classes (um)

~— [Frequency] - [12] General lron-4/28/2015 1:40:01 | == [Undersize] - [12] General Iron-4/28/2015 1:40:01 |

Measurement Details

File Path R\Malvern 3000\Measurement Dat2\32784-26.mmes
Record Number 12 Average Result Records
1) Operator Name efitzgerald Original Record Number 12

Chemist Signature E\{: 2(_) f 5'“ oY A Reviewer Signature

(-

Software Versicn: 3.00 - 21 CFR is enablad

Malvern Instruments Ltd - ! I
Pag::r‘m 5 rume www malvemn.com Ma Vern
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Measurement Details

Client STACK TEST GROUP, INC. Sample Name GeneralIron
Test Method Sample ID Particulate Filter 73 and Probe Rinse 73
Chemist EF PTLID 207165-26, 207166-26
SOP File Name HydroMV.cig Measurement Date Time 4/28/2015 1:40:01 PM
Carrier Aqueous
L Notes
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 7847 % Analysis Sensitivity Normal

Accessory Name Hydro MV Accessory Serial No. MAL1090246

Type izer3000 Instrument Serial No. MAL1087829

Virtual Lens Range Software Version 3.0.1402.140

Weighted Residual 030 % Are particles non-spherical? Yes
Is Particle Fraunhofer? No Original Record Number 12
0767 278 672 2483 589 64.73
0872 355 764 2703 669 65.99 586 9787
0991 433 858 2941 760 6731 666 99.03
113 516 986 3199 864 68.73 756 99.74
128 604 12 3477 981 7025 859 10000
00189 000 0166 000 145 6399 127 37.70 111 71.86 876 100.00
00215 0.00 [¢83::4 0.00 165 8.04 135 40.76 127 7353 1110 100.00
00244 0.00 0214 0.00 188 937 164 4388 144 75.26 1260 100.00
00278 0.00 0243 .00 213 1039 1.7 4696 163 7705 1430 10000
00315 0.00 0276 000 242 1169 212 4992 186 78.20 1630 100.00
00358 0.00 0314 000 275 1306 241 5267 211 80385 1850 10000
00407 0.00 0357 000 312 1449 274 55.15 240 8291 2100 1800
00463 0.00 0405 015 355 1588 311 5732 272 85.10 2330 plisiey)
0.0526 0.00 Dast 244 403 1753 353 5320 310 8739 2710 16060
00597 0.00 0523 0386 458 1317 401 6081 352 8975 3080 10000
0.0679 0.00 0594 142 521 2092 455 6221 400 92,10 3500 100.00
L

00771 000 J|__ 0675 207 532 2280 J|__ 518 63.50 454 9431 J{

‘Measurement Details

File Path R\Malvern 3000\Measurement Data\32784-26 mmes
Record Number 12 Average Resuit Records

Operator Name efitzgerald

Measurenment Details

Chemist Signature a:‘ 20{5_ oY-28 Reviewer Signature .4, 7 ~ 5 - (- ]

Annotation

y
Software Version: 3.00 - 21 CFR is enabled "
Malvern Instruments Ltd - www.malver I
Pagozeiz mevemeen Malvern
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Malvern 3000 Liquid Analysis (v.1) particls Tachriala

Created by: pdenight
Last edited: 3/30/2015 3:11:39 PM

gy Labs

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter 73 and Probe Rinse 73
Chemist EF PTLID 207165-26, 207166-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:41:04 PM
Carrier Aqueous I Type izer3000
L Notes 3
ent Details
Particle Name Defauit Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.47 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1030246
Laser Obscuration 10.87 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? No Are particles non-spherical? Yes

Analysis Results » a2
Dv (10) 1.93 pm Span 19.526
Dv {50) 20.0 pm D [4.3) 112 m
L Dv (30) 393 pm Weighted Residual 0.29 %

. Frequency (compatible)and Undersize

40 —100.0

Volume Density (%)
~
c
Cumulative Volume (%)

T T

0.0 T T T TITrIy T 1T T PITTH | N L 2 B T3 o 7 T TR Ty 00
001 0.1 1.0 100 1000 1,000.0 10,0000

Size Classes (um)

— [Frequency] - [13] Genera! Iron-4/28/2015 141:04 | = [Undersize] - (L3] General lron-4/28/2015 1:41:04 F

Measurentent Details

File Path Ri\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 13 Average Result Records
Operator Name efitzgerald Original Record Number 13

Measurement Details

Chemist Signature [a: 20‘ S"Dbf = ZZ Reviewer Signature 15

& 8
Software Version: 3.00 - 21 CFR s enablad m
Malvern Instcuments Lid - www.malvern com t

Page 012 Malvern
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Measurement Details

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T3 and Probe Rinse T3
Chemist EF PTLID 207165-26, 207166-26
SOP File Name HydroMV.cig Measurement Date Time 4/28/2015 1:41.04 PM
Carrier Aqueous
Notes

Meastrement Detalls

Particle Name Default Malvern (1) Dispersant Name Water

Particle Refractive Index 1520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 7847 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessary Serial No. MAL1050246
Instrument Type Mastersizer3000 Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
Weighted Residual 0.29 % Are particles non-spherical? Yes
Is Particle Fraunhofer? No Original Record Number 13
 Size f;{m) S Voltinia Undor, § Siza (ism)%\fchxne Under
00160 Q.00 0.0876 0.00
20118 000 0.0995 0.00
00129 aoa 0313 000
00147 0.co 0128 0.00
00167 ceo 0146 0.00
00189 000 2186 0.00 145 740 127 3320 11 7171 976 10000
00215 oo 0188 0.00 165 8.51 s 4227 127 73.29 1110 100,00
00244 080 0214 0.00 188 871 164 4537 144 7450 1260 10000
00278 000 0243 0.00 213 1101 187 4841 163 76.55 1430 10000
00315 (2] 0.278 0.00 242 1233 22 5131 186 7823 1630 100.00
0.0358 0co 0314 .00 275 1384 241 53.95 211 7995 1850 100.00
00407 oco 0357 Q.00 312 1534 214 5633 240 8179 2100 10000
00463 0.00 0405 018 355 1831 311 5837 272 8374 2390 100.00
0.0526 0.00 048G 048 403 1853 353 &010 310 85.83 2710 100.00
0.0597 0.00 0523 091 458 2035 401 6156 352 88.03 3080 10000
0.0679 0.00 0594 150 521 22,06 458 5282 400 90.30 3500 10080

00771 0.00 0675 213 582 2400 j 518 63.96 | 454 92.56 J

Measurement Detaifs.

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 13 Average Resuit Records

Operator Name efitzgerald

Measurement Details

Scftware Vorsion: 3.00 -21 CFR is enabled

Mak instr s Lid - als M *
" :g:e;no;; ruments www malvem.com a Vern
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Malvern 3000 Liquid Analysis (v.1) Particle Technolo

Created by: pdenight
Last edited: 3/30/2015 3:11:39 PM

gy Labs

Information

Client STACK TEST GROUP, INC. Sample Name General Iron
Test Method Sample ID Particulate Filter T3 and Probe Rinse T3
Chemist EF PTLID 207165-26, 207166-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:42:06 PM
Carrier Aqueous Instrument Type Mastersizer3000
L Notes
Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1.520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.47 % Analysis Sensitivity Normal
Accessory Name Hydro MV Accessory Serial No. MAL1090246
Laser Obscuration 10.86 % Instrument Serial No. MAL1087829
Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? No Are particles non-spherical? Yes
Analysis Results &
Dv (10) 187 um Span 18.966
Dv (50) 194 ym D [4,3] 107 ym
Dv (30) 369 um Weighted Residual 0.31 %

Frequency (campatible) and Undersize

40y~ — 1000
3.0 e -
» g
& @
£ £
5 3
3 20 50.0 =
] 2
S E
2 £
10 e Y
0.0 T VESEEN T DL T T T 1Iin T CITTIT} T T TTTTi L U TITIT 0.0
001 01 10 100 1000 1,0000 10,0000

Size Classes (um)

— [Frequency| - [14] General lron-4/28/2015 1:42:06 ' = [Undersize] - [14] General [ron-4/28/2015 1:4206 §

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 14 Average Result Records
Operator Name efitzgerald Original Record Number 14

Measurement Details

chemist signature [ 7 D15 04 - 206 Reviewer Signature (4 27T ~ -1
Software Version: 3.00 - 21 CFR is enabled if@ o
Malvern Instruments Ltd - wwaw.malver.
Milv st - v maver cm Malvern
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Client STACK TEST GROUP, INC.

Sample Name General Iron

Test Method Sample ID Particulate Filter T3 and Probe Rinse 73
Chemist EF PTLID 207165-26, 207166-26
SOP File Name HydroMV.cig Measurement Date Time 4/28/2015 1:42:06 PM

Carrier Aqueous

Notes

Measurement De

Particle Name Default Malvern (1) Dispersant Name Water

Particle Refractive Index 1.520 Dispersant Refractive Index 1330
Particle Absorption Index 1000 Analysis Model General Purpose
Laser Power 7847 % Analysis Sensitivity Normal

Accessory Name Hydro MV Accessory Serial No. MAL1090246
Instrument Type Mastersizer3000 Instrument Serial No. MAL1087829

Virtual Lens Range Software Version 3.0.1402.140

Weighted Residual 0.31% Are particles non-spherical? Yes

Is Particle Fraunhofer? No Original Record Number 14

{jim) 54 Volum

00100 Qoo 00876 000 0767 304 672 2877 589 6521

00114 000 00995 000 0872 387 764 2905 669 6630

00123 0.00 0113 0.00 0991 473 8.68 3152 768 67.48

00147 000 0128 000 113 563 986 3417 864 68.75

00167 600 0145 000 128 559 12 37.01 981 7012

00189 000 0166 000 145 764 127 39.99 1 7158

00215 000 0188 000 165 878 145 4307 127 7311 1110 10000
00244 000 0214 000 188 1003 164 4616 144 7459 1260 16000
00278 000 0243 000 213 137 187 4917 163 7635 1430 10000
00315 000 0276 000 242 1279 22 5202 186 7810 1630 10000
00358 000 0314 000 275 14.29 241 5461 m 79.98 1850 160,00
00407 000 0357 000 312 1584 274 56.90 240 82,01 2100 10000
00463 600 0405 017 355 17.44 a1 58.85 2 84.22 2390 10000
00526 000 0450 0.48 403 1930 353 50.50 310 8558 2710 100.00
00597 000 0523 095 458 2085 401 5188 352 89.05 3080 10000
00679 000 0594 155 521 2269 456 63.08 400 91.53 L 3500 100.00
00771 000 J|__ 0675 226 J{_ sm: 286 J|__ sis 84.16 J 454 93.90 J

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 14 Average Result Records

Operator Name efitzgerald

Measurement Details

Chemist Signature E—F— 20 S04 -2 Reviewer Signature IA:Z 2L

Annotation

ture’ Date
14  General ron Unsigned
V- B
Software Version: 3,00 - 21 CFR is enabled =it
Malvern Instruments Lid - www.malvem,com M a Ive I'n

Page20f2



170000019

Malvern 3000 Liquid Analysis (v.1) Particle Technolo

Created by: pdenight
Last edited: 3/30/2015 31139 PM

gy Labs

Puarticle Technology Labs

Information ; 4 : .

Client STACK TEST GROUP, INC.
Test Method
Chemist EF
SOP File Name HydroMV.cfg
Carrier Aqueous

Notes
N

Sample Name Average of ‘General Iron’
Sample ID Particulate Filter 13 and Probe Rinse T3
PTLID 207165-26, 207166-26
Measurement Date Time 4/28/2015 1:38:59 PM
L Type A izer3000

Measurement Details

Particle Name Default Malvern (1)
Particle Refractive Index 1520
Particle Absorption Index 1.000
Laser Power 7847 %
Accessory Name Hydra MV
Laser Obscuration 10.87 %

Dispersant Name Water
Dispersant Refractive Index 1.330
Analysis Model General Purpose
Analysis Sensitivity Normal
Accessory Serial No. MAL1090246
Instrument Serial No. MAL1087828

Virtual Lens Range Software Version 3.0.1402.140
L Is Particle Fraunhofer? No Are particles non-spherical? Yes
J
Analysis Resuits -
Dv (10) 204 pm Span 17.361
Dv {56) 21.6 um D [4,3] 11l ym
L Dv (30) 378 ym Weighted Residual 0.29 %

40

Erequency (compatible) and Undersize

3, N~ [

g :
z £
2 3
3 20 —500 2
@ 2
2 E
> =
10 =

00 T T TTTTTI LR i B R T | QA 5 (R B R TS i iy T T T 00

001 01 10 100 1000 1,0000 10,0000

Size Classes (pm)
= (Frequency] - [L5] Average of ‘General [ron'-4/28/2 «~ [Undersize] - [15) Average of ‘General lron™-4/28/21

Measurement Detalls

File Path R\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 15
Operator Name efitzgerald

Average Result Records 11,12, 13, 14
Original Record Number 15

Messurement Details

Chemist Signature I:F :Z’() l"{’ QL{ 2 8

Reviewer Signature J)

Software Version: 3.00 - 21 CFR is enabled
Malvern Instruments Ltd - www.malvem.com
Page 10f2

A
Malvern
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Measurement Details 5

Client STACK TEST GROUP, INC. Sample Name Average of 'General Iron’
Test Method Sample ID Particulate Filter T3 and Probe Rinse T3
Chemist EF PTLID 207165-26, 207166-26
SOP File Name HydroMV.cfg Measurement Date Time 4/28/2015 1:38:53 PM
Carrier Agueous
L Notes )

Particle Name Default Malvern (1) Dispersant Name Water
Particle Refractive Index 1520 Dispersant Refractive Index 1.330
Particle Absorption Index 1.000 Analysis Model General Purpose
Laser Power 78.47 % Analysis Sensitivity Normal

Accessory Name Hydro MV Accessory Serial No. MAL1090246

Instrument Type Mastersizer3000 Instrument Serial No, MAL1087829

Virtual Lens Range Software Version 3.0.1402.140

Weighted Residual 0.29 % Are particles non-spherical? Yes
L Is Particle Fraunhofer? No Original Record Number 15 )
589 8395 516 9545
669 8517 586 9722
760 8548 666 9857
0.0147 0.00 0128 Q00 864 67.89 756 9947
0.0167 0.00 0.146 0.00 98.1 6941 85¢ 9331
00189 000 0166 000 i 7102 976 16000
00215 0co 0.188 000 127 70 1110 16000
00244 000 0214 000 144 7442 1260 10000
00278 00 0243 0.00 163 7619 1430 10000
00315 000 0276 0.00 212 4957 185 7801 1630 10000
00358 000 0314 000 241 5227 211 751 1850 10000
0.0407 000 0357 000 274 5469 240 8191 2100 10000
0.0463 0.00 0405 015 311 56.80 272 B405 2390 10060
0.0526 00 0460 0.44 353 5861 310 8531 210 10000
00597 000 0523 087 401 €015 352 8367 3080 10000
L 00679 0.00 0594 142 456 6152 400 9105 3500 10000
00771 000 J{_ o675 208 \__ 518 5275 )| 454 9335 )

Measurement Details

File Path R:\Malvern 3000\Measurement Data\32784-26.mmes
Record Number 15 Average Resuit Records 11,12, 13, 14
Operator Name efitzgerald

atire Date

15 Average of ‘General Iron’

Software Versicn: 3.00 - 21 CFR is enabled

- e
Malvern Instruments Lid - www.malvem com Ma lvern

Page20i2
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General Iron Industries, Inc.
Proposed Material Separation System
Criteria Pollutants Uncontrolled Emission Summary

Criteria Pollutants

PM/PM10 * NOx Co SO, voC
Source ton/yr ton/yr ton/yr ton/yr ton/yr
Transfer Operations 0.26 — — — -
Grinding Operations ** 0.23 — — — —
Material Separating Operations *** 3.50 — — — —
Screening Operations 0.10 -— —-- —_ —
Total 4.10 0.00 0.00 0.00 0.00

* In order to represent worst-case emissions, all PM was assumed to be PM10.
** Grinding Operations involve 2 wire grinding/shredding units, each with potential PM emissions of less than 0.1 Ib/hr and 0.44 tons/yr.
*%* Material Separation Operations involve 8 separation devices, each with potential PM emissions of less than 0.1 Ib/hr and 0.44 tons/yr

(8 units x 0.1 Ibs/hr x 8760 hrs/yr x 1 tons/2000 Ibs = 3.50 tons/yr PM).
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General Iron Industries, Inc.
Proposed Material Separation System

Particulate Matter Emissions from Transfer Operations
Potential to Emit Calculations
Transfer Estima Particulate PM-10 Emission
No. Transfer Description Tt h Emission Factor Factor th lied P E: Uncontrolled PM10 Emissions
- From To b/hr Ib/ton Ib/ton 1b/hr ton/yr b/hr ton/yr
1 Loading Feed Hopper 3000 0.0030 0.0010 0.0045 0.0197 0.0015 0.0066
2 Feed He Infeed C Y 3000 0.0030 0.0010 0.0045 0.0197 0.0015 0.0066
3 Infeed Conveyor Belt Magnet 3000 0.0030 0.0010 0.0045 0.0197 0.0015 0.0066
4 Belt Magnet Ferrous Material 15 0.0030 00010 0.0000 0.0001 0.0000 0.0000
S Ferrous Material Load-out — 15 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000
6 Belt Magnet MCL Mill 2985 0.0030 0.0010 0.0045 0.0196 0.0015 0.0065
7 MCL Mil! Waste 478 0.0030 0.0010 0.0007 0.0031 0.0002 0.0010
8 Waste Load-out — 478 0.0030 0.0010 0.0007 0.0031 0.0002 0.0010
9 MCL Mill Vibratory Feeder 2507 0.0030 0.0010 0.0038 0.0165 0.0013 0.0055
10 Vibratory Feeder Zig Zag 2507 0.0030 0.0010 0.0038 0.0165 0.0013 0.0055
11 Zig Zag Heavies Conveyor 627 0.0030 0.0010 0.0009 0.0041 0.0003 0.0014
12 Heavies Conveyor Vibratory Feeder 627 0.0030 0.0010 0.0009 0.0041 0.0003 0.0014
13 Vibratory Feeder Drum Magnet 627 0.0030 0.0010 0.0009 0.0041 0.0003 0.0014
14 Drum Magnet Ferrous Conveyor 13 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000
15 Ferrous Conveyor Ferrous Matexial 13 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000
16 Ferrous Material Load-out — 13 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000
17 Drum Magnet Vibratory Feeder 614 0.0030 0.0010 0.0009 0.0040 0.0003 0.0013
18 Vibratory Feeder Rare Earth Magnet 614 0.0030 0.0010 0.0009 0.0040 0.0003 0.0013
19 Rare Earth Magnet Stainless Convey 18 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000
20 Stainless C Y Stainless Product 18 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000
2i Stainless Product Load-out — 18 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000
22 Rare Earth Magnet Screen | 596 0.0030 0.0010 0.0009 0.0039 0.0003 0.0013
23 Screen 1 Density Table 208 0.0030 0.0010 0.0004 0.0020 0.0001 0.0007
24 Density Table Heavies Product Conveyor 271 0.0030 0.0010 0.0004 0.0018 0.000] 0.0006
25 Heavies Product Convayor Heavies Product 271 0.0030 0.0010 0.0004 0.0018 0.000] 0.0006
26 Heavies Product Load-out fnd 271 0.0030 0.0010 0.0004 0.0018 0.0001 0.0006
27 Density Table Aluminum Product Conveyor 27 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001
28 Al Product C Y Aluminum Product 27 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001
29 Aluminum Product Load-out Ll 27 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001
30 Screen 1 Bucket Conveyor 298 0.0030 0.0010 0.0004 0.0020 0.0001 0.0007
31 Bucket Conveyor Large Heavies Conveyor 298 0.0030 0.0010 0.0004 0.0020 0.0001 0.0007
32 Large Heavies Conveyor Density Table 298 0.0030 0.0010 0.0004 0.0020 0.0001 0.0007
33 Density Table Heavies Product 30 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001
34 Heavies Product Load-out o 30 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001
35 Density Table Alumi; Product 268 0.0030 0.0010 0.0004 0.0018 0.0001 0.0006
36 Aluminum Product Load-out - 268 0.0030 0.0010 0.0004 0.0018 0.0001 0.0006
37 Zig Zag Lights Vibratory Feeder 1880 0.0030 0.0010 0.0028 0.0124 0.000% 0.0041
38 Vibratory Feeder Rare Earth Magnet 1880 0.0030 0.0010 0.0028 0.0124 0.0009 0.0041
39 Rare Earth Magnet Zig Zag 470 0.0030 0.0010 0.0007 0.0031 0.0002 0.0010
40 ZigZag ‘Waste 423 0.0030 0.0010 0.0006 0.0028 0.0002 0.0009
41 Waste Load-out -— 423 0.0030 0.0010 0.0006 0.0028 0.0002 0.0009
42 _ZigZag Vibratory Feeder 47 0.0030 0.0010 0.0001 0.0003 0.0000 0.0001
43 Vibratory Feeder Drum Magnet 47 0.0030 0.0010 0.0001 0.0003 0.0000 0.0001
44 Drum Magnet Nonfe Conveyor 28 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001
45 Nonferrous Conveyor Product 28 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001
46 Nonferrous Product Load-out — 28 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001
47 Drum Magnet Ferrous Conveyor 19 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000
48 Ferrous Conveyor Ferrous Product 19 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000
Continued on Next Page
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Gerneral Iron
Proposed Metal Wire Recycling Facility

Parti Matter Emissions from Transfer Operations - Continued
Potential to Emit Calculations
Transfer d P; 1} PM10 Emissi

No. Transfer Description ughput i Factor Factor Ui lled Particulate Emissi U lled PM10 Emissi
- From To Tb/hr Ib/ton Ib/ton Ib/hr ton/yr Ib/hr tonfyr
49 Ferrous Product Load-out fad 19 0.0030 0.0010 0.000 0.000 0.000 0.000
50 Rare Earth Magnet Dosing Hopper 1410 0.0030 0.00t0 0.002 0.009 0.001 0.003
51 Dosing Hopper Turbo Mill 1410 0.0030 0.0010 0.002 0.009 0.001 0.003
52 Turbo Mill Density Table 1410 0.0030 0.0010 0.002 0.009 0.001 0.003
53 Density Table Copper Product 141 0.0030 0.0010 0.000 0.001 0.000 0.000
54 Copper Product Load-out — 141 0.0030 0.0010 0.000 0.001 0.000 0.000
55 Density Table Tailings Conveyor 635 0.0030 0.0010 0.001 0.004 0.000 0.001
56 Tailings Conveyor Screen 2 635 0.0030 0.0010 0.001 0.004 0.000 0.001
57 Screen 2 Copper Fines 51 0.0030 0.0010 0.000 0.000 0.000 0.000
58 Copper Fines Load-out — Sl 0.0030 0.0010 0.000 0.000 0.000 0.000
59 Screen 2 Waste 584 0.0030 0.0010 0.001 0.004 0.000 0.001
60 Waste Load-out — 584 0.0030 0.0010 0.001 0.004 0.000 0.001
61 Density Table Metals Screen 635 0.0030 0.0010 0.001 0.004 0.000 0.001
62 Metals Screen Density Table 318 0.0030 0.0010 0.000 0.002 0.000 0.001
63 Density Teble Copper C y 302 0.0030 0.0010 0.000 0.002 0.000 0.001
64 Copper Conveyar Copper Product 302 0.0030 0.0010 0.000 0.002 0.000 0.001
65 Copper Product Load-out — 302 0.0030 0.0010 0.000 0.002 0.000 0.001
66 Density Table Al C Y 16 0.0030 0.0010 0.000 0.000 0.000 0.000
67 Alumit Conveyor _ Al Product 16 0.0030 0.0010 0.000 0.000 0.000 0.000
68 Alumi Product Load-out — 16 0.0030 0.0010 0.000 0.000 0.000 0.000
69 Metals Screen Density Table 318 0.0030 0.0010 0.000 0.002 0.000 0.601
70 Density Table Copper Conveyor 302 0.0030 0.0010 0.000 0.002 0.000 0.001
71 Copper Conveyor Copper Product 302 0.0030 0.0010 0.000 0,002 0.000 0.001
72 __Copper Product Load-out — 302 0.0030 0.0010 0.000 0.002 0.000 0,001
73 Density Table Aluminum Conveyor _ 16 0.0030 0.0010 0.000 0.000 0.000 0.000
74 Alumil Conveyor Alumi! Product 16 0.0030 0.0010 0.000 0.000 0.000 0.000
75 Alumi Product Load-out — 16 0.0030 0.0010 0.000 0.000 0.000 0.000
Total 0.060 0.263 0.020 0.088
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General Iron Industries, Inc.
Proposed Material Separation System
Particulate Matter Emissions from Wire Cutting Operations

Potential to Emit Calculations

Particulate Uncontrolted
Material Emission Particulate
Unit Throughput Factor Emissions
Ib/hr 1b/ton 1b/hr ton/yr
MCL Mill 2,985 0.0240 0.04 0.16
Turbo Mill 1,410 0.0240 0.02 0.07
0.05 0.23
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General Iron Industries, Inc.

Proposed Material Separation System
Particulate Matter Emissions from Screening Operations

Potential to Emit Calculations

Particulate PM10 Uncontrolled Uncontrolled
Material Emission Emission Particulate PMI10
Unit Throughput Factor Factor Emissions Emissions

Ib/hr Ib/ton Ib/ton 1b/hr ton/yr Ib/hr ton/hr

Screen 1 596 0.0250 0.0087 0.01 0.03 0.00 0.01

Screen 2 635 0.0250 0.0087 0.01 0.03 0.00 0.01
Metals Screen 635 0.0250 0.0087 0.01 0.03 0.00 0.01
Total 0.023 0.102 0.008 0.036




Appendix C

G10000049



Separators

Separators series ROBI and series F

Separators series ROBI and series F have been designed to
separate granulated materials, ground stuff, and grains
having the same particle size but different specific weight.

The continuous running and the wide range of adjustment
make the separators particularly suitable for their

insertion in recycling plants.

Some example of use;

Recovery of metals from electric cables (separation of
copper and aluminium; separation of copper or
aluminium from PVC or rubber).

Appliance in plastic industries (separation of plastics

from metals, sand, stones, fibers, etc.).

Appliance in woodworking industries (separation of

wood from metals, sand, stones, glass, etc.).

Technical data

SEPARATORS

Length

Fiseco (B 1.060 mm
roexo (R 1.350 mm

F50 1.900 mm
ROBI 71 1.730 mm
ROBI 151 2.050 mm

Width
810 rﬁm
1.350 mm
1.800 mm
1.415 mm

1.815 mm

(*) Changeable according to the kind of processed material.

[ Request quote

SINCRO EKO

http://www.guidettisrl.com/en/products/separators

Page 1 of 2

Production

Height Weight Power

855 mm 192 kg 0,76 kW (*)
1.160 mm 535 kg 1,8 kW (*)
3.000 mm 950 kg 5 kW (*)
1.858 mm 910 kg 3 kW (*)
2.553 mm 1.360 kg 5,5 kW (*)

. \\

Construction Division
12/3/2015
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Separators

SINCRO C [ PRODUCTS
SINCRO MILL

WIRE PRO

PLANTS

WEEE (E-WASTE)

PRE-SHREDDERS

PULVERIZER

SEPARATORS

AUXILIARY EQUIPMENT
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Description: MC Crusher

Combines impact crushing with systematic material shaping by
granulation applications

02.2010

KM Key Machinery GmbH - Gewerbepark 10 e — 87477 Sulzberg - Germany 02.10
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MC Crusher

Fig. 1: Grinder Mill series MC - Machine

This machine is used for material processing in the form of:

e Shredding,

e Down-Sizing,

e Cleaning,

e Ball-Shaping,

e Disagglomeration, and

e Selective Crushing

for various materials in Recycling, in the Production of Building Materials, and in
Mineral Processing.
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MC Crusher E ERdE 2

Machine:

The MC Grinder Mill is used for downsizing of various materials in the fields of recycling,
building materials as well as mineral processing industry.

Principle:
The working principle is a combination of impact crushing and an optionally forced passage
through grids. Doing so, the machine can be applied as a classical rotor impact mill or in the

form of a combined granulator mill. This machine has a vertical rotor shaft holding flexibly
mounted impact tools which are arranged in various levels.

Purpose of the machine:

Material down-sizing, material cleaning, particle ball shaping, disagglomeration, selective
crushing

Input material types:

Material being generally able to be crushed, e.g. WEEE scrap, Automotive Shredder Residue
(ASR), various materials coming from screening drums, minerals and other brittle fracturing
materials, maximum input particle size is limited by the inlet geometrics of the machine.

Output material:

Down-sized, deformed and cleaned material as well as fines (dust) generated by the
crushing process

Process:

The material is fed into the machine through the
input chute which is realized by commercially
available feeding systems for bulky material; such
as box feeders, belt or chain conveyors. There is
a limitation given by the geometry of the free
cross-sectional feeding area. The grinding
chamber is divided in two sections which are in
each case bounded below by an exchangeable
grid (see fig. 2).

The upper grinding chamber is used for the
impact crushing process. Therefore, various
levels of flexible impact tools are mounted on the
vertical rotor shaft.

Fig. 2: Processing chamber, rotor, tools, grids
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MC Crusher L 4

The material accelerates to wear-resistant plates being fixed on the body. Doing so, it crushes by
the absorbed impact energy. The material running through different tool levels must pass a grid

at the bottom of the first process region.

Entering the second grinding area the particles interact with a further level of flexibly

mounted rotating impact tools. In addition to the impact to the outside there is a granulation

effect caused by a second grid at the bottom of
the granulation area.

The result is a material with an
exactly defined output particle size
due to the grid opening geometry.

The grinder mill can be used as a
pure rotor impact mill by taking
away both grids.

The machine is adaptable to the
material to be treated by changing
the shape and number of tools,
the number and geometry of grids
as well as the rotor speed and the
intensity of feeding flow.

dedusting outlet

system
The material outlet of the grinder
mill is made by conveyors which are normally
used for bulky material.

Drive System:

The drive is built by a v-belt system. The rotor
speed can be easily modified by changing
diameters of the v-belt pulleys. During operation
the flexibility in speed is given by using a
frequency converter for the electric motor.

explosion-proof slot

inlet region

1st working
chamber

impact
tools

2nd working
chamber

region

rotor shaft

Fig. 3: Cross-sectional view

% upper grid

lower grid

motor
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MC Crusher e e

Maintenance:

The machine is built on a fixed supporting steel frame. The front half shell of the machine
body is fixed on hinges and can be opened by hand (see fig. 4). Based on such a design the
access to the interior of the machine for maintenance is very easy, e. g. the exchange of the

grids which are also built as two half-rings.

Optionally a crane can be installed to
facilitate maintenance. Therefore

it is very easy to change to tools, the grids
and if it is necessary to change the rotor.

Operational safety:

Various measures have been integrated

in machine control to protect operators

and maintenance people against accidents
and bodily injuries, e. g. emergency-stop,
observation of machine vibrations, rotor speed
observation to avoid an opening when the
machine is running and a safety switch
system which blocks the machine for
maintenance purpose.

Fire protection:

Optionally and depending
on the processing material

In order to protect people, machine and
environment against fire caused by flying
sparks, there is a fire detection and extinction
system mounted at the outlet of the grinder mill.
Spark detectors via infrared sensors detect
glowing parts in the outlet material flow.

Fig. 4: Maintenance access

In the case of positive detection of sparks, a water spray is generated to extinguish the hot
particles. At the same time, the production continues without interruption.
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Additional characteristics (specifying the type series, not a single machine):

Dimensions: length, width and height according to size type

Rotor: vertical

Grids: exchangeable respectively operation without grid(s) possible
Maximum input particle size: depends on geometry of the inlet chute
Weight of the machine: approx. 8 — 25 t depending on size type

Drive: electric motor with optional frequency converter / multiple v-belt drive
Installed motor power: approx. 90 — 400 KW

Rotor speed/peripheral speed tool outside diameter: up to 70 m/s

Rotation direction of the rotor: reversible

Dedusting system: required 6000 — 10000 m3/h

Machine characteristics are subject to change without notice.

Contact: KM Key Machinery GmbH
Gewerbepark See 10 e
87477 Sulzberg Germany
Fon: +49 8376-921828-0
Fax: +49 8376-921828-99
Email: info@km-recycling.de
Web: www.km-recycling.de
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Pulverizer

Pulverizer series TURBO

Pulverizer series TURBO mills introduces a new
concept of dry-milling, which consists in the self-
grinding of the materials through the collision and
the friction among the particles, thanks to vortex,
changes in pressure and fluid vibrations which
allow a progressive dimensional reduction with no

need of grinding elements.

Wide range of applications:

Minerals: clay, coal, graphite, gypsum, marble,

lime, limestone, ceramic materials.

Plastics: thermoplastics, caoutchouc, rubber,

resin, foils, cellulose.

Chemicals: gelatin, pigments, lamp-black, metallic salts, carbonates, sulphates, chlorides.

Page 1 of 3

Metals: aluminium, magnesium, copper, wolfram, carbide, chrome oxide, nickel.

Foods: proteins, starch, cereals, seed, bran, husks, vegetables, spices, legumes.

Miscellaneous: woods, bark, peat, straw, yeast, husks, fibres, bones, paper, wax, fats.

The advantages of the “TURBO” mills are as follows:

1. Areduction of energy consumption and lower in maintaining costs compared to any other type of mill.

2. Concentration of the wear on small surfaces which can be easily replaced.
3. Avery simple operating system and small overall dimensions.

Technical data

TURBO SERIES

TURBO 625/2

TURBO 625/3

TURBO 625/4

TURBO 900/5

http://www.guidettisrl.com/en/products/pulverizer

Length
1.850 mm
1.850 mm
2.290 mm

2.197 mm

Width

1.126 mm

1.126 mm

1.125 mm

1.360 mm

Height
1.206 mm
1.206 mm
1.233 mm

1.722 mm

Weight
1.500 kg
1.500 kg
1.700 kg

4.640 kg

Power

37 kW

37 kW

75 kW

110 kW

Production
*)
(*)
*)

*)

12/3/2015
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Pulverizer Page 2 of 3

(*) Changeable according to the kind of processed material.

Request guote

SINCRO EKO Construction Division

SINCRO C | PRODUCTS
SINCRO MILL

WIRE PRO

PLANTS

WEEE (E-WASTE)

PRE-SHREDDERS

PULVERIZER

SEPARATORS

AUXILIARY EQUIPMENT

http://www.guidettisrl.com/en/products/pulverizer 12/3/2015
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Pulverizer

News Privacy Legalnotice SiteMap  Contactus
Copyright © 2015 Guidetti S.r.| - P.IVA 01460390386. All rights reserved.

To provide the best possible service, we use cookies on this site.

Continuing the navigation you consent to use them. About cookie

http://www.guidettisrl.com/en/products/pulverizer

Page 3 of 3

CLOSEX

12/3/2015

GI10000060



